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During the meeting between GPU Nuclear senior management and the Nuclear 
Regulatory Commission on January 14, 1986, post-defueling plans for the 
damaged Three Mile Island Unit 2 reactor were discussed. At that time, we 
committed to provide a plan for plant conditions following completion of the 
Cleanup Program. Attached is a copy of that plan entitled "TMI-2 Cleanup 
Program- Post-Defueling Monitored Storage." 

The planned POMS configuration described in the attached document is a safe, 
stable, and secure plant condition which poses no risk to the health and 
safety of the public. The plant will be secured, monitored and maintained. 
The remaining amount and location of nuclear fuel will preclude nuclear 
criticality. Potential off-site exposures will be well below lD CFR 50, 
Appendix I guidelines. 

As previously discussed with you, this plan will be a principal topic at the 
upcoming mee~jng of the Advisory Panel for the Decontamination of the Three 
Mile Island Unit 2 on December 10, 1986, at Harrisburg, PA. 
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Dr. Travers -2- December 2 , 1986 
4410-86-L-0201 

An "Environmental Evaluation of TMI-2 Post-Defueling Monitored Storage" will 
be submitted for your consideration in January 1987 as input to your planned 
supplement to the Programmatic Environmental Impact Statement. Appropriate 
License and Technical Specification Change Requests in support of the POMS 
plan will be submitted for your approval beginning in the First Quarter of 
1987. 

Sincerely, 

'~ 
Vice President/Director, TMI-2 

FRS/RER/eml 

Attachnent 
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SUMMARY 

The planned Post-Defuellng Monitored Storage configuration Is a condition that 
assures protection of pub 11 c he a 1 th and safety for an extended period. The 
plant will be secured, monitored, and maintained . The absence of any 
significant Quantity or configuration of nuclear fuel assures no potential for 
nuclear crt tical! ty. As a result of the Cleanup Program. off-st te exposure 
from TMI-2 will be well below the normal NRC guide I tnes for operating plants 
<JO CFR SO -Appendix I>. Thus, THI-2 will not present a hazard to the public 
health and safety . 
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SECTION 1.0 
INTROOUCTION 

The GPU System goals for completion of the THI-2 Cleanup Program are to 
decontaminate and defuel THI-2 to provide assurance that the plant 
configuration Is safe, stable and secure . The plan for THI Unit 2 at the 
completion of the Cleanup Program Is described In this report. Post-Defuel lng 
Honl tored Storage, POHS, Is the ter:- ·•sed to refer to this period. 

The plant will pose no risk to public health and safety during this monitored 
storage period . 
the condl tlon . 

Ongoing monitor ing will be In pl ace to ensure maintenance of 
The following specific condl tlons will prevail during 

monitored storage: 

• 
• 
• 

• 

• 

• 

• 

• 

Nuclear criticality Is prec luded . 
Fuel has been loaded Into canisters and shipped off-site . 
The potential for a significant release of radioactivity has been 
eliminated . 
Hater has been removed from the plant systems ; and the potent ial for 
Inadvertent reintroduction has been .mlnlmlzed . 
Radioactive waste from the above act iviti es has been packaged and shipped 
off-site or safely stored pend ing shipment off-site . 
Radiation has been reduced to leve ls which will allow : <1> continued 
plant mon itoring, <2> performance of required maintenance , and <3> plant 
Inspections. 
Plant conditions and mon itoring programs are maintained In accordance 
with NRC-approved POMS Technical Specifications. 
A safe, mon itored plant condit ion has been establ ished . 

The Overall Cleanup Program Strateqy Is shown schematically In Figure 1-1 . 

Phase I <Stabil ization> Is complete and Phase ri <Fuel Removal> Is underway . 
Phase III <Decontamination> efforts are lncreasln.g. The work scope has been 
defined with sufficient specificity to ensure that the radiological conditions 
achieved In the Cleanup Program are appropriate for POMS . 

The criteria presented herein wi ll assure protection of. public health and 
safety, and wil l meet or e~ceed normal licensing standards. GPU Nuclear Is 
committed to meetlnq these criteria In accordance with the accepted pr incipl e 
of limiting worker e~posure to As Low As Reasonably Achievable <ALARA> . 

- I - 0124P 
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The Cleanup Program activities and PDHS conditions wil l continue to be 
rev iewed to assure a safe, stable, secure condition Is ach ieved and 
ma intained. This plan provides the current ·perspectlve on the program. 

This PDHS approach satisfies the traditional ph llo~ophy . The layers of 
defense are: 

1. Inherent stability- The plant w111 be In a condition wh ich is stable. 
quiescent , benign and not prone to transients or accidents . This 
condition Is categorized by: 

2. 

3. 

• 
• 

res idual fuel conflguratJon will preclude criticality 
essentially no water 

• residual radioactivity reduced and contained 
• cold, depressurized 

Effective containment- the remaining radioactivity will be Isolated from 
the env irons by protective structures, Including: 
• closed piping systems 
• sealed cubicles 
• reactor containment and Auxiliary and Fuel Handling Building 

structures <Integr ity maintained> 

Positive control - even though the residual activity will be stable and 
contained, steps will be taken to ensure that conditions can be assessed 
and appropriately maintained over the long-te rm. Dur ing PDMS, TMI-2 will: 
• conduct radiological and environmental monitoring 
• ma intain plant protective systems <e.g., fire protect ion> 
• maintain plant security 
• mainta in an appropriate level of emergency plann ing 
• provide regular reports of plant status to the NRC and oubllc . 

A monitored storage period following completion of the Cleanup Program Is 
beneficial for several reasons. 

Occupational dose In the plant will be reduced during monitored storage due to 
the natural decay of radioactive contamination . Over an extended period, 
1 eve Is for the doml nant I so topes < Sr90 , Cs 137 > cou I d be reduced by as much 
as a factor of 2. The occupational dose In radiation zones wou ld be reduced 
proportionately. 

- 2 - · 0124P 
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The monitored storage period allows time for continued development of 
decontamination technology so that the most effective and efficient techniques 
may be appl ied . Further reduction In occupational exposures could be ach ieved 
throuqh use of advanced robotic technology, automatic cleaning and chemical 
cleaning techniques, and advanced waste treatment methods. 

This monitored storage period also allows for resolution of the current 
limitation on national waste disposal capabilities so that selection of 
processes may be less dependent on waste volume production. The result may be 
further reductions In occupational dose required to accompl ish specific tasks. 

Section 2.0 of thl s report describes the POHS configuration. Section 3.0 
addresses the engineering preparations required for POMS . 

- 3 - 0124P 
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FIGURE 1- 1 

CLEANUP PROGRAM : ::~:::: .. ;:·:.::. .: -:·.:=·::::~· ~posT o£Fuei..at.6 /=.r=\:::f: 

..·;:; ~ iN I TO RED ST0RArr: !lll:l; :·: 
PHASE II PHASf Ill 

AEOAIN STABLE COllECT AND 
CONDITIONS TO PERt111 ENCAPSULATE FUEL 
CLEANUP TO PROCEED. INCLUDES SUPPORliNO 
ACTIVITIES INCLUDE: ACTIYIJIES SUCH AS: 

• Reactor Control • Characterization 
• Conleln~nent Access • Dose Reduct I on 
• Initial Docon • Reactor Disassembly 
• Waler Processing • Weste t1anaoe•ant 
• Wasle Storoge 

:;: : .::·.._: STORAOE :=:.· .. ::·.;.;:;;:;:.;:; ....... ... 

ACHIEVE SECURE. 
SAFE CONDITION. 
SUCtt TtiAT THERE 
IS YIRTUAll Y NO 
tiAlARD 10 PUBLIC 
OR ENYIAONt1ENT. 
ACTIVITIES INCLUDE: 
• Additional Decon 
• Wasta Disposal 
• Sec:ure SysteMs 

& Foc:llllles 

t10NITOR AND t1AINTAIN 
Tt11- 2 IN A SAFE. 

STABLE CONDITION. 
ACTIVITIES INCLUDE: 

• Sur vel IIMM:e 
• Evaluation 
• t1alntenence 

I Overall cleanup Program·strategy ~ 
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2.1 OVERVIEH 

SECTION 2.0 

POST-DEFUELING MONITORED STORAGE 

In the Intended THI-2 plant configuration at the completion of the TMI-2 

Cleanup Program, the plant will be In a safe, stable condition that can be 

maintained efficiently. PDHS could continue safely until the time of 

decommissioning of THI-1, at wh ich· time both unl ts could be decommissioned 

simultaneously . The plant will be ma intained as Inherently stable and 

monitored during this period . 

Radioactive material will have been removed or contained and systems will be 

In place to prov ide for radiation monitoring, contamination control, access 

control, and other approprla~e support requirements . Systems not needed wil l 

have been stabilized and deactivated. Other systems, such as the polar crane, 

will be mothballed . Additiona l ly, disposal of rema ining processed water and 
shipment of radioactive wast~ generated during the TMI-2 Cleanup Program wil l 

be ongoing and planned for ~ompletlon during the first year of PDHS . 

Maintenance of the plant during PDHS will be conducted under the TMI-2 

10 CFR 50 license . NRC-approved Technical Specification requirements for POMS 

will govern surveillance, monitoring, and support activities necessary to 

ensure maintenance of the safe and stable plant condl tlon and protection of 

the health and safety of the public . 

2. 2 PLANT FACILITIES AND SYSTEMS 

All original THI-2 systems, components, and facilities, as we ll as those added 

to the plant as part of the recovery effort, wil l have been classified as 

"operable" or "deactivated," and configured accordingly . See Figure 2-1 for 

the classification of systems. 

2.2.1 Facilities 

fi.H-2 Boundary. The THI-2 plant will remain enclosed wl thin the THI sl te 

protected area during PDMS . HI thin the contiguous plant structures. there 

will be an Identifiable boundary between TMI-1 and TMI-2 <Figure 2-2>. 

- 5 - 0124P 
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FIGIJRE 2-1 

TMI - 2 FACILITIES & SYSTEMS 

• Original 
• Recovery 

All Placed 1n One of Two Classifications 

~----------~~~--------~ t l 
OPERABLE DEACTIVATED 

Tne-se mcluae: These mclude: 
,. 

PDMS SupPOrt Mothballed f r)r Fytuce Use 
Systems ana Factlltles for 

Systems and Faclltttes wn1cn steps nave oeen taK~n 
k.ept ooerat1ona1 full time to preserve avallabljtty for 
or· avatlable to operate to future use 
suo port PDt"IS actIV i t 1 es 

., 
Not Preserved 

l' 
Systems and Facllltles sare. Stte Support Systems 
but w1tn no action taken to 

Systems and Fact ltttes preserve future avat l at>t llty, 
maae ava11aole to support some systems may oe 

stte operations parttalty or wholly dismantled 

'\ 

CLASSIF ICATION OF FACILITIES AND SYSTEMS 
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THI-2 faclll ties will be locked wl th access controlled by the sl te securl ty 
force . Within THI-2 , areas requiring radiological controls will be managed In 
accordance with established procedures. 

Reactor Building . The reactor bulldl11g normally will be locked and 
containment will be maintained functional as a contamination barrier In 
accordance with the PDHS Technical Specifications . Prior to plant 
Inspections, the reactor building atmosphere will be controlled. The reactor 
building will be purged to assure the reactor building atmosphere meets 
Industrial safety standards and ALARA conditions . At least one of t~ 
redundant trains of the reactor building ventilation system will be des ignated 
as operable for use. as needed. During system maintenance or repair, 
Inspections may be postponed. Limited duration entry Into the reactor 
building without active ventilation Is poss ible . 

Radiologica l condit ions which are expected to be achieved Inside the reactor 
building are presented In Section 2.4. These condl tlons will allow regular 
personnel access for Inspection and ma l.ntenance at the 305 elevat ion and 
above-grade elevations and llml ted duration access to selected areas of the 
basement . 

The plan for the reactor vessel head. plenum, and defuel lng-re lated equipment 
Is as follows : 

• 
• 

The vessel head will remain at Its present shielded storage location; 
The pI enum wi 11 be stored dry, In the deep end of the fue 1 trans fer 
canal; and 

• The service structure, defuellng platform, and internals Indexing fl•ture 
wi ll remain In their present locations, on the reactor vesse l . 

Both the reactor vessel and fuel transfer canal wil l be drained and will be 
maintained essentially dry . 

Systems wl thin the reactor bui ldlng not required to remain operable will be 
deactivated. Reactor building power circuits will be de-energ i zed except for 
those required for POHS monitoring, Inspection and surveillance equipment. and 
other PDHS support equ Ipment . Pr lor to each I nspectlon Ins I de the reactor 
building, addi tiona l circuits will be energ ized to provide ligh t ing and power 
for required equ ipment . 

- 8 - OI24P 
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Auxiliary Building. The auxiliary building will be locked but accessible for 

regular Inspection and surveillance . 

The building exhaust system and filter will be maintained operable and will be 
operated as required . The auxiliary building sump system will remain operable . 

In the auxiliary building, low-voltage electrical power distribution panels 
and some loads Ce.g., lighting, fire detector, sump level detection> will 
reasa In energl zed. Emergency lights will be maIntaIned . Most loads of 480 AC 

and above will be de-energized at the switchboards and/or motor control 

centers . However, selected loads Ce.g., welding receptacles, unl t heaters, 
and exhaust ventilation> will remain energized and available for use, as 
needed , during POMS. 

Fuel Handling Building . The fuel handling building exhaust system and fll ter 
will be ma intained operable and will be operated as required . All fuel 

canisters, Submerged Demlnerallzer System CSOS> vessels, and Defuellng Water 
Cleanup System CDHCS> liner~ wi ll be removed from the spent fuel pools and 
shipped off-site. The SDS system will remain Intact Cl. e., Including pip ing, 

structure , Instrumentation> but drained and flushed. Both pools wi ll be 
drained . The fuel transfer tubes wi lt be closed and secured prior to POMS . 

Other Facilities . For the most part , the service facilities outside of the 
protected area fence are useful to the sIte and wi ll remaIn operab I e . Some 
faclll ties Inside the fence will be kept operable to support PDMS act lvl ties 

or site operations. Appendix A provides a current listing of these fac i lities . 

2.2.2 Systems 

As prev iously noted, some systems will be required and maintained operab le . 
All other TMI-2 plant systems will be deactivated . Of the deactivated 

systems,~ select few will be mothoa l led for future use <e.g., polar crane>. 
All other deactivated systems have no function and wi ll be placed In a safe, 
stable shutdown condition. In general, li quid systems will be drained, 

Isolated, and de-energized. Systems wi ll be sealed, as necessary, to contain 
resi dual radioactive material. Appendh A provides further detail on POMS 
sys tem conditions . 

- 9 - 0124P 
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Plant systems will be modified, as needed, to provide the required 
capabilities . For example, the remote monitoring capability for the fire 
protection system, currently located In the . THI-2 control room, may require 
relocation . 

2.3 RESIDUAL FUEL 

Prior to the commencement of the THI-2 defuellng work, an est imated 290 .000 
pounds of core debris was located within the plant . Practically all of this 
material was contained In the reactor vessel with very small amounts contained 
In the reactor building basement and other plant systems. During the Cleanup 
Program, extensive effort has been made to locate all of the fuel . Defuellng 
plans address removal of fuel material from Identified locations. While 
practically all of this fuel will be removed, relatively small amounts will 
remain In the plant. Host will be enclosed In systems and components located 
within the reactor building . The amount of fuel remaining and Its locat ion 
will be such that criticality Is not possible. 

As a pre I ude to PDHS, the resIdua I amounts of fue I In the various p 1 ant 
systems and components will be quantified. Plant systems and components 
containing fuel will be evaluated to ensure subcrltlcallty . The program used 
to quantlf~ residual fuel will apply various fuel detection techniques 
Including : gamma spectroscopy, neutron monitors, and solid samole 
extraction . Each of these techniques have been proven effective previously at 
THI-2 . 

The small quantity of residual fuel that will rema in fo ll owing defue ll ng wil l 
be substantially less than the threshold for low strategic s ign if icance as 
defined In 10 CFR 73.2 Cy><J> I .e . • "10 ,000 grams or more of Uranlum-435 
contained In uranium enriched above natural but less than 10 oercent In the 
U-235 Isotope." CNOTE: At an average enrichment cf 2. 51., th is threshold 
trans lates to 400kg of THI-2 fuel . > 

Some possible residual fuel locations outside the reactor •Jesse! and curr ent ly 
estimated quant i t ies of fuel are 11 sted In Table 2- 1. The phys i cal layout of 
the locations and Reactor Coolant System comoonents Is deolcted In Figure 
2-3. It Is expected that al l locations will contain significantl y less than 
the minimum crit i cal mass of fuel or that physica l constra ints wil l assure 
crit icality cannot occur . 

- 10 - 0124P 
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TABLE 2-1 
POSSIBLE EX-VESSEL LOCATIONS CONTAINING FUEL 

Current Estimated 
Quantity of 

Reactor Building: UOz Kg 

Reactor Coolant System <RCS> 

reactor coolant pipes 15-125 
pressurizer 
steam generators 
reactor coolant pumps 

Outside RCS 

upper plenum assembly 5-15 
reactor building basement 
core flood tanks 
makeup and purification demlnerallzers 
letdown line and coolers 

Auxiliary and Fuel Handling Building <AFHB>: 

AFHB pipe systems <5 
AFHB drains, floors and sumps 

TOTAL 25-150 

- 11 - 0124P 
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FIGURE 2· 3 

REACTOR COOLANT 
SYSTEM COMPONENTS 

REACTOR 
COOLANT 

PUMP\/.~~.;.._~ 

REACTOR VESSEL 

STEAM GENERATOR ·a· 
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Crt tt ca 1 tty safety wt 11 be assured wtthout regard to the presence or absence 
of water or other moderators, reflectors or pot sons . Appendh B provides 
addtttona1 detat1 on crtttca1tty evaluations. 

2.4 RADIOLOGICAL CONDITIONS 

A major objective for the completion of the THI-2 Cleanup Program Is to 
substantially Improve the radiological conditions tn the reactor building and 
the auxiliary and fuel handling butldtng <AFHS>. prior to PDMS , such that 
there Is no he a I th rt sk to the pub II c or envt ronment and ml ntma I rIsk. to 
radiation workers. The work. necessary to achieve this condition will be 
assessed, taking Into account : 

• 
• 

Environmental and safety Impacts 
ALARA considerations based on access requirements during the ba lance of 
cleanup and dur ing post-defuellng monitored storage . 

The decontaminat ion and dose reduction efforts are expected to achieve cleanup 
levels for much of the plant approximating those found In operating plants . 
Projected radiological conditions are based on current knowledge of plant 
condl ttons and the assumed effectiveness of various planned decontamination 
techniques .. Table 2-2 provides a listing of projected genera l radiological 
conditions. These levels are Intended only as goals . Pre-POMS 
decontamination work. wil l proceed toward these goals consistent with ALARA. 

10 CFR 50 , Appendix I. establishes numerical guidel ines for radioactive 
material In effluents from light-water power reactors . The ourpose of the 
guidelines Is to ensure that radioactive material released to unrest r icted 
areas <e.g. , off-site> Is kept as low as Is reasonably achievable . Meeting 
the Appendix I guidelines ensures the health and safety of the public . 
Maintaining In-plant radiological conditions during POHS similar to those 
described In Table 2-2 will ensure that poten.tlal off-site rel eases from TMI-2 
wi ll be limited to a small fraction of the 10 CFR 50 Append!~ I limits during 
normal conditions. 

- 13 - 0124P 
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TABLE 2-2 
THI-2 CLEANUP PROGRAM RADIOLOGICAL GOALS 

AREA DESCRIPTION 

REACTOR BUILDINGl 

Refueling Canal 
Elevation 347 ' and Above <Except D-ring> 
Elevation 305 ' to 347' 
Basement <El. 282>2 

AUXILIARY BUILDINGl 

Corridors 
Other Areas 

FUEL HANDLING BUILDINGl 

Corridors 
Other Areas 

OTHER BUILDINGS 

Turbine Building 
Chemical Cleaning Building 

<except EPICOR II pump area to be 
left operable> 

Service Building Containment Drain 
Tank Area 

GENERAL AREA 
DOSE RATE 

R/hr 

<0.015 
<0.03 
<0.07 

<35 

<0.0025 
<0.05 

<0. 0025 
<0 .05 

<0.0025 
<0.0025 

<0.0025 

1. Cond l tlons pertain to general area: excludes "hot spots" <e.g .. basement 
block wa ll> and those that are locked high radiation areas <e.g .. seal 
Injection valve room> . 

2. The basement, wh ich currently Is not accessible other than with robots. 
Is expected to be decontaminated to a level wh ich " Ill permit limited 
personnel access to selected areas where the dose wl 11 be reduced to 
10 R/1\r or less . 

- 14 - 0124P 
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Throughout the cleanup, worker doses have been minimized through effective 

dose management techniques <ALARA> and radiological control practices. Since 

It Is expected that off-site releases during normal conditions will be no more 
than a small fraction of 10 CFR SO, Appendix I llml ts, there would be no 
measurab 1 e benefl t to the he a 1 th and safety of the pub 1 I c by accomp 1 Ish I ng 

additional cleanup. beyond the conditions described In· Table 2-2 . 

Radiological condl tlons wl II be assessed regular ly during POHS . Add I tiona I 
decontamination work will be undertaken, If necessary, to maintain safe, 

NRC-approved conditions. 

2.5 POHS LICENSE CONDITION 

There are no specific requirements defining the state of l lcenslng For a 
nuclear facility such as THI-2. Host provisions of 10 CFR SO that relate to 

routine nuclear reactor operations do not apply directly . Neither does the 
existing regulatory guidance relative to deconmlsslonlng . Nevertheless, In 
developing specific, proposed licensing conditions for NRC approval , GPU 
Nuclear will consider the existing regulatory guidance as an Indicator of 
acceptable condit ions . Such considerations, coupled with general regulat ions 
wl th whl ch THI-2 must camp I y, will govern maIntenance of cond I tlons durIng 

POHS. Appendix B provides additional di scussion of potent i ally app licable 
regulations. 

T'loe of License . THI-2 Is currently licensed under 10 CFR Part SO. It Is 
Intended that tne facility license be ma intained under the provis ions of 
10 CFR 50 but llml ted to "possession only" status during ='OMS . The iMI-2 

Technical Specif ications wi ll be modified to be consistent with the 
requ irements of the proposed ?OMS configuration . 

Radiation Protection . Current regulations promulgated by 10 CFR 20. 
"S tandards for Protect ion Against Radiation ," establish ;tandards for 
protection against radiation hazards ar ising out of actl'lltles under l icenses 

Issued by the NRC. During POMS , there wi ll be areas requiring varying levels 
of access control due to radiological conditions . TMI-2 •.till continue to 
comply with applicable requirements of 10 CFR 20 . 
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Radiation and Environmental Monitoring . In-p l.tnt radiation monitoring will 

satisfy radiation survey requirements and ensure compliance with 10 CFR 20 . 

Environmental monitoring wi ll ensure compliance with the Technical 

Specifications. 

Off-Site Dose Criteria. Various regulations establish permissible limits for 

off-s lte radl at lon exposures resul tl ng from the operation of 11 censed nuc I ear 

reactors and other nuclear fuel cycle activities . These Include 10 CFR 20, 

10 CFR 50 Appendix I, 10 CFR 100, 40 CFR 190, and the EPA Protective Action 

Guidelines. The planned licensing basis for off-site dose criteria applicab le 

to the PDHS has been derlvel1 from these existing regulations and appl !cable 

precedents and selected to be demonstrably safe with r espect to the 

radiological Implications of PDHS. Specifically, 10 CFR SO. Appendix I has 

been establ ished as the PDHS standard. A small fraction <I. e .• less than IO~> 

of the Appendix I off-site dose limits Is expected to be maintained for normal 

conditions prevailing during PDHS and the potential off-site radiological 

doses resulting from postulated off-normal conditions will be with in the 

10 CFR SO Appendi x I limits . 

Licensed Operators . 10 CFR SO . S4<K> requ ires an operator or senior operator 

licensed pursuant to Part 55 to be present at the controls at all times during 

the operations of the facility . 

10 CFR Part 55 "Operators' Licenses" states. "The regulations contained in 

this part apply to any Individual who manipulates the controls of any faci lity 

licensed pursuant to Part SO of this chapter and to any lndl~!~~:l des ignated 

by a facility licensee to be responsible for directing the licensed act ivities 

of licensed operators ." 

The essential element of the above listed requirements Is the "Controls " of 

the facility . "Controls". as defined by 10 CF~ 55.4Cf> means " ... apparatus 

and mechanisms the manipulation of which directly affect the reactivity or 

power l evel of the reactor ." 

WIth the completion of reactor vessel defuellng. the reactor core will have 

been removed and no controls wl II be required to ensure the reactor remains 

subcrltlcal ; therefore. the requirement for licensed operators wi ll no longer 
exist. 

- 16 - 0124P 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Control Room. Current regulattons requtre a Control Room from whtch acttons 
can be talten to operate a nuclear power unl t. The 1 tcense . wh ich wt 11 

spec I ft ca lly prec 1 ude "operatton" of THI-2. wtll obvIate the requl rement to 

staff a Control Room In accordance with 10 CFR SO, Appendix A. Criterion 19. 

Quality Assurance . A modified Quail ty Assurance <OA> Plan ·.illl be Implemented 

during the POHS. This plan will apply to any activities for which management 

and administrative controls are needed In order to comply wlth the Technical 

Specifications and applicable regulations. 

Emergency Planning. Emergency planning for THI-2 will be focused on response 

to external events and will comply with the THI site plan . It Is envisioned 
that the THI Sl te Emergency Plan viii Incorporate all emergency response 

requirements for THI-2 . Analys is Indicates that the max imum potent ia l release 
during the worst poss ible postul ated trans ient wou ld not reach the currentl y 
established levels requ i ring Implementation of off-site emergency response. 

I. e., the potenti al to exceed EPA Protective Action Guides Is physically 

nonexistent . 

Security Requ irements . The THI-2 plant will remain enc losed with in the TMI 
sl te protected aru during POMS . The plant wi ll remain secure even though 

TMt-2 wil l not contain Special Nuclear Material of any strategic significance . 

Fire Protection. Preparation and reconflguratlon of the plant for ?OMS will 

Include positive actions to reduce the potent ial fire hazard. Fire protection 
will be provided during POMS f or :nose systems and facilities essent ia l to 
POHS. !n addition. fire oro tec: .on ~Ill be provided for facilities and 

systems consistent with the r ~ouireme~ cs of the American Nuclear Insurers and 
OSHA. 

Fire protect ion will be provided by fire detection sensors maintained 
operat iona l throughout the plant and portab le fir e suppress ion equloment 
strateg ically located In the plant . The system will remain functional and can 

be placed In service expeditiously . Acthe fire protection service will be 
maintained In plant areas housing operational systems . 

Vent il at ion Requirements . During POMS, It Is planneo that the reactor 
building and auxiliary and fuel handling building ventilation systems be 
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maintained operable to meet Industrial safety requirements. A preventive 

maintenance program will be Implemented to provide reasonable assurance of 
operabi li ty . In addition, to li mit off-site releases to "As Low As Reasonable 

Achievable," filters and mo.nltors will be maintained on al l eng ineered 
radioactive effluent pathways . 

Electric Power Systems . Normal electr ic service will be prov tded for systems 
required to support PDMS. Emergency backup electric power systems wl 11 not 

be required. 

Technical Specification Content. Hlth the removal of the core fuel material 

from THI-2, the risk to the health and safety of the pub lic and the Impact on 

the environment Is negligible. Therefore, the THI-2 Technical Spec i fications 
for POMS will be reduced In detail and complexity. The primary emphasis wil l 
be directed to: 

• Maintaining containment functional as a contamination ~arrler 
• Monitoring In-plant radiological conditions 

• Monitoring env ironmental conditions • 

The Technical Specifications wil l Include appropriate controls and monitoring 
of potential release pathways to the environment to ensure off-site doses from 
all potential liquid and airborne pathways are consistent with reQuired limits. 

2. 6 PDMS ACTIVITIES 

The TMI-Z plant wi ll be safe, stable and secure during ?OMS. ihe plant 
condition wil l reflect a ph ilosophy whlcn assures lnnerent stability, 

effect! ve contaInment and pos I tlve centro 1. Once the TMI-2 Cl eanuo Program 
goals are attained, as discussed In Sections 2 .1 through 2.5, and the olant 
evolves to POMS, routine monitoring, Inspections, surve illance and maintenance 
will be conducted . Reports will be provided to the NRC and public on a 

regular basts updating fac1llty status. 

2 . 6 .1 Initial POMS Activities 

The level of activity Is expected to be greatest early In POHS . During this 
period, the ·principal act ivi ty will be directed to extensive monitoring. It 
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Is expected that an Initial program of data acquisition and assessment will be 
necessary to ensure that plant conditions and trends are well understood . 
Table 2-3 presents the planned activities to monitor and Inspect TMI Unl t 2. 

Further detail on the Radiological and Environmental Monitoring Programs is 
provided In Appendix C. 

In the reactor building, auxiliary building, and fuel handling bui lding, 

entries will be conducted for purposes 

and recording of plant conditions. 
variations In data and trends . Entry 
by exper i ence and need . 

of visual Inspect ion, radiation survey, 

Particular attention will be paid to 

frequency and scope will be determl ned 

2.6.2 PDMS Continuing Operations & Maintenance <O&M> 

There will be Inspection, surveillance and maintenance activities required on 
a continuing basts during POMS . These activities will be conducted by trained 

and qual ified personnel under direct GPU Nuclear managerial control and will 
Include: 

• 
• .. 
• 
• 

• 
• 

• 
• 
• 
• 

Regular containment entries for Inspect ion and monitoring 
Regular verification of containment as a contamination barr ier 
Techn I ca 1 Spec I fl cat I on equ I p1uent surveIllance 

Technical Specification calibrations 
Routine solid and liquid waste processing (I.e resulting from POMS 

activities>" 

Waste handling and shipping <I e .. PDMS-generated waste > 
System operations required during ?OMS <e .g., per iodic ooe rat lon of 

reactor building purge > 

Maintenance of systems and buildings 
Housekeeping 

Response to natural events <e .g. , Installing flood doors> 
Emergency response <e.g., fire or oersonnel Injury> . 

•ooes not Include processing and disposal of the pre-PCMS orocessed water, 

which Is addressed In GPU Nuclear letter 4410-86-L-0114 dat~d July 31, 1986, 

"Disposal of Processed Water ." 
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TABLE 2-3 
ANTICIPATED INITIAL PDMS MONITORING/INSPECTIONS 

INITIAL ENTRY 
MONITORING/INSPECTION FREQUENCY REQUIRED 

REACTOR BUILDING -

Sump Level Monitoring Continuous 

Radiological Survey Month ly• Yes 
• Airborne Radioactivity Measurement 
• Smear Survey 
• TLD Placement 
• General Area Survey 

Fire Detection Continuous 

External Isvlatlon Checklist Quarterly 

AUXILIARY/FUEL HANDLING BUILDING -

Sump Level Monitoring Continuous 

Radiological Survey Month ly• Yes 
• Airborne Radioact ivity Measurement 
• Smear Survey 
• TLO Placement 
• General Area Survey 

Fire Detection Continuous 

Interior VIsual Inspection Monthly• Yes 
• General Condition~ 

• Animal Intrusion 
• Housekeeping 

MONITOR RELEASES 

Unit 2 Effluents Conttn~.:ous 

Off-site Environmental Monitoring Cont i nuous 

Ground Hater Monitoring Quarterly 

"GPU Nuclear antlc1pates that the Initial frequency wt II decrease <e.g .• 
quarterly> based on an eva luat ion of data accumulated during the Initial 
period . 
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2.6.3 Additional PDMS Activities 

It may be necessary or desirable to conduct addl tiona! decontamination or 
other maintenance-related activities during PDHS . Required systems <e.g .• 
ventilation , lighting and power, and water processing) wi ll be Identified and 
maintained operable. 

2.6.4 Support Services 

Several types of support services wl II be required during PDMS, although the 
level of effvrt should be modest. These services can be provided read! ly as 
part of the existing site support. Support services required for PDMS Include: 

• Radiological controls 

• Environmental monitoring 

• Engineering and analysts 

• Quality assurance 

• Emergency planning 

• Security 

• Licensing 

• C0/1111unlcatlons 

• Records management 

Records wil l be archived at the end of the TMI-2 Cleanup Program. 
type records Include : 

• Plant radiological conditions 
• Accountability survey results 
• Radioactive materials status 
• Environmental radiological analysis results 
• PDHS Isolation status 
• Drawings and specifications 

Procosed 

• Eng I neerl ng change memoranda c EC:.'-1s > and. eng! neerl ng change authorIzation 
< ECAs> 
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SECTION 3.0 
ENGINEERING PREPARATIONS FOR POST-OEFUELING HONITOREO STORAGE 

The primary goal of POMS Is to establish and mainta in a safe, stable and 
secure pI ant condition whIch ensures the he a 1 th and safety of the pub 11 c. ihe 
preparations for POMS, when completed, wil l lamoblllze or Isolate all 
remaining contamination within the plant , reconfigure the plant facilities and 
systems. and leave the plant In a condition wh ich permits regular Inspections. 
surveillance and ma intenance . 

Preparation for PCMS requires the following major activ ities : 

• 
• 
• 
• 
• 
• 
• 

• 
• 

Planning and engineering 
Ar~a decontamination 
Disposa l of li quid and solid radwaste Inventor ies 
Equipment/systems deactivation 
Isolation and access control for radioactive or contaminated areas 
Modification and activation of POMS support systems 
Preparations for Inspections and surveillance and continued maintenance 
activities . 
Pre-POMS fire Inspection 
Pr~-POMS . rad l atlon surveys 

• Completion of post-defue llng survey 

Also required will be the revision and/or cancellation of current procedures. 
and preparation of new procedures to guide POMS activities . 

The planning and engineer ing for ?OMS will require considerable effort because 
of the wide ly divergent and large number of activ ities to be ccmoleted. The 
scope of this effort Includes engineering and design, licensing, procurement. 
preparation of detailed work. pack.ages, safety reviews, and formal review and 
aporova 1. 

The "Ina! phase of the preparation activities Is the general cleanup , final 
equipment line-up check.s, data acquisition, and establishment of an emo irlca l 
data base. 
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APPENDIX A 
SYSTEM AND FACILITIES CONFIGURATION 

OVERVIEH 

At the completion of the THI-2 Cleanup Program, the plant wi ll be In a safe. 
stable and secure condition that can be maintained for an extended period . 
This status will be maintained for a period which may extend to the time of 
decomnlsslonlng of THI-1 . Therefore, the plant configuration during ?OMS Is 
based on long-term stability requirements . 

Residual radioactivity will be Immobilized or conta ined and systems will be In 
place to provide for monitoring, contamination control, access control, and 
other support requirements. Systems not needed wil l be deactivated. 

The THI-2 10 CFR Part SO Ll cense wil l be amended for POHS and the Techn I ca I 
Specification requirements wil l be restricted to surveillance and monl torlng 
activities necessary to ensure protection of the health and safety of the 
public during POHS . 

A.l CRITERIA 

There are two general classifications with respect to system status : operable 

or deactivated . 

The evaluation criteria addressed In selecting the appr~p~i~te clas>lflcatlons 
are : 

a . Plant stability 
b. Radiologica l protection effectiveness 
c. Cost-effectiveness 
d. Long-term manageability 
e. Llcenseablllty 

The status of each system or facility at THI-2 during PDMS snail be classified 
operable or deact ivated . Operable systems generally support ongoing ?OMS 
activities . Within the category of systems classified as deactivated . there 
are two subcategories, mothballed and not preserved. No other alternatives 
need be considered. 
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Plant stability Is closely tied to radiological protection effectiveness . 
Contamination control Is a radiological concern -wh ich makes the plant more 

stable and acceptable . Deactivating as many systems as possible Increases 
stability . by reducing fire risks, potential contamination spread, and 

Industrial accident risks and minimizes post-recovery operating costs. It Is 
possible to propose a •1arlety of plant configurations that satisfy criteria 
<a> through <e> above: alternative configurations· may be equally acceptable . 

This appendix recommends an acceptable system and facilities co~flgurarlon . 

A.2 STATUS OF SYSTEMS AND FACILITIES 

As previously discussed, plant systems and faclll ties w! II be categorized as 
those to be maintained operable to support POHS and those to be deactivated. 
This section describes the functional characteristics and relevant aspects of 

each category. 

A.2.1 POMS Support Systems and Facilities . POMS support systems will remain 
operable to provide radiological monitoring and control, surveillance, 
physical plant protection, contingency waste processing, and personnel 

protection or support during POHS. Ident.l flcatlon of the systems which will 

provide this support Is provided In Section A.3. 

A.2.2 Deactivated Systems and Facilities . Existing plant systems and 
facti I ties that are not required for PDMS support 'IIIII be deact i'lated to 
further enhance plant stability. 

Deactivated systems wl 11 be decontaminated to an extent cons I ;rent wl th good 
ALARA practices and retained within the TMI-2 plant. These systems will be 

drained of liquid, sealed If Internally contaminated, and de-energ i zed . 
Draining of a system Includes removal of dlsposaole Filters and deml neral lzer 

resin beds. The requirement to drain systems Is based on minimizing the 
mobility of radioact ive contamination and ell~lnatlng the maintenance and 

corrosion associated with wet systems . Deactivated systems that contain 
residual, adherent contamination will be seaied unless proper deactivation 
techniques specifically call for venting In ... hlch case systems wi II be vented 
through appropriate filters . Systems will be de-energized to ~nhance fire 

protection and Industrial safety. Non-contaminated syHems wi l l be 
deactivated In a slmt lar manner except that sealing .will not oe required . 
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During POHS, no additional activities <e.g •• maintenance or operation> will be 

directed to these systems. 

Mothballed systems are a special class of deactivated system. Many of the 
same deactivation steps wil l be applied . · In addition, preventive maintenance 

wi ll be applied In order to l a~-uo system comoonents In a presened state . 

Mothballed systems are expected to ha•1e future value to TMI-2. 

A. 3. FUNCTIONAL REQL ~ENTS 

The objective of PDMS Is to place the plant In a safe, stable and secure 
condition that ensures protection of the public health and safety and requires 

moderate effort to maintain. Modification of facilities and operation of 
systems Is limited to that required to provide Industr ial safety. ensure 
security aga ins t unauthorized entry, and ensure public health and safetJ . 

Systems and equipment not ,.equlred for POMS monitoring. contamination 
containment cr security will be deactivated to enhance plant sta!ll I lty . The 
deactivation process wi ll not Inhibit future dismantling, salvag i ng . cr 
refurbishing of systems and equlpmer.t . When the facility has been orepared 

for ?OMS, contamination will be essentially lmmobJllzed and the following 
systems and functions wi ll be maintained operable. 

A.3 .1 Venti latlon . In the P!.l"'S configuration, the reactor building purge and 

exhaust system and the ventilation system for the auxiliary and fue l handling 
buildings will be maintained operable to satisfy Industrial and radiological 
requirements . For example , the reactor building ourge system wi ll oe ooe ratea 

on an "as needed" basts to control airborne radtoacth lty In c~ntai,mer.t 

Filters and monitors will be mainta ined on all radloactt~e eff luent :ath•ays. 

A.3.2 Water Processing . A water procPss i ng caoabillty will be maintained to 

dispose of rain water , ground water In-leakage, and condensat ion collected In 
the bul I dl ngs durl ng hI gn hum! dl ty conditions. ThIs process Ing •I ll :Je 

accomplished with the E?ICOR II. 

A. 3.3 Domestic Water . This system wl11 be used only i n suoport of system 

flush or for personnel nyglene . Overall system use •111 be ml~tmal. 
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A.3.4 Eltctrlc Power . Normal electric powtr service will be maintained only 
for radiation monitoring syste11s and alarms, lighting circuits, heat tracing, 
fire protection systems and alarms, surveillance monitoring systems and 
alan1s, and other support systems. Deactivated equipment Ifill be· 
de-energized. Most of the power circuits retained will consist of low voltage 
and relatively low maintenance components. A Class IE power supply will not 
be required . 

A. J.S Flood Protection. Flood protection wl 11 continue to be provided by 
passive barriers lncludlng .the site dike and bulkhead doors. 

A.J . 6 Fire Protection System <Detection and Suppression> . Fire protection 
will be provl ded for PDMS support systems and to sa tl sfy I ndustrt a 1 safety 
concerns. Portable fire extinguishers will be maintained at selected 
locations and fire detection systems will remain operable. Yard hose stations 
will be operable and Interior hose stations wil l be capable of being returned 
to service exped i tiously. 

A.3.7 Waste Disposal-Liquid <MOL>. The primary use of this system Is to 
coli ect and remove water I n-1 eakage . The water will be removed from the sumps 
and held In the miscellaneous waste holdup tank until an appropriate quantity 
Is accumulated . The accumulated water will be batch processed through the 
EPICOR II system. Operation of the HDL system Is expected to be Infrequent . 

A. 3. 8 Waste Storage . During POMS , solid waste generat ion Is expec ted to be 
min imal . 
ex i sting 
disposa l 

Quantities of waste generated should be eas ily handled by the 
on-site temporary storage facil i ties pend ing shipment to a licensed 
site . 

A.3.9 Rad iat ion Monitoring . Radiation mon i tors and a larms wi ll rema in In 
operation at strategic locations throughout the facil i ty <e.g .• In the plant 
vent stack>. Revised operating procedures will be developed to govern the 
frequency of monitor Inspect ion. :;hen venti lation systems are operated , the 
existing t soklnet lc stack monitor will be monitored . 

A.3 .10 Sump Drains. Selected sumo drains wi ll r ema in operab l e to collect the 
In-l eakage of water . 
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A.J.ll Security. Security for THI-2 Is Intended only to prevent unauthorized 
· entry. On-site security systems and alarms will be maintained and monitored . 

Based on stte requirements and THI-2 considerations, the ex1sting protected 
area will be maintained . 

A.3. 12 Communications . 
locations wl thin THI-2 . 
operable. 

A.4 CONCLUSIONS 

Telephone commun ication wi ll be mainta ined at certain 
The In-plant paging system 'If ill also be ma intained 

A. 4.1 Systems . A current listing of planned PDMS support systems Is 
contained In Table A- I. All systems not designated for PDMS support wl II be 
mothballed or deactivated as shown In Table A-2 . 

A.4 .2 Facilities . If a faclllty contains an PDMS support system, the 
facility must remain functional to the extent required to support system 
operations . Supporting and deact ivated fac ili t ies are li sted In Table A-3 and 
A-4, respectively. 

Site facilities not covered above Include the solid. waste hand ling factlltles 
and systems assoc iated wi th the env ironmenta l mon itor ing program. ihese 
systems and fac ilities are required for continuing operation of the TMI s i te . 
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PRE
FIX 

AL 
AH 
AR 
AS 

- - - -
SYSTEM DESCRIPTION 

Acetylene <Lab> 
AMenta 
Argon <Lab> 
Start-up, Aux . Steam 

Breathing Air 
Reactor Building Spray 
Chemical Addition/Sampling 
Cond. Air Extract flltra 
Core flooding 

-

BA 
BS 
CA 
CAE 
cr 
CH Cont . Air Control Envel . HVAC 

CL 
CLT 
co 
CRO 
CH 

Chlorine 
Chem. Lab Trlr . Exh . Sys . 
Condensate 
Control Rod Drive 
Circulating Hater 

OC Decay Ht . Closed Cooling Htr . 
Diesel Gen . <Safety Related> 

Of Diesel fuel and Starting Air 
<Safety Related Diesels> 

OG Gray and Hhlte Diesels 
fuel Transfer System 

OH Decay Heat Removal 

OPH 
OS 
OSA 
OTA 
DH . 
OHC 

Decon Process Hater 
Dewatering Statton 
Oecon Service Air 
Oefuellng Test Assembly 
Demineralized Hater 
Oefuellng Hater Cleanup 

- - - - ··-
TABLE A-2 

DEACTIVATED TMI-2 SYSTEM~ 

REMARKS 

- - - -
All bottles of gas re.oved froa plant and all lines purged. 
All ammonia removed fro. plant. 
All bottles of gas removed froa plant and all lines purged. 

This syste~ Is a Manifold attached to the MSAM syste• . 

This system Is a post-accident addition to the MVA" system. 

All chlorine removed from plant . 

-

All equipment to remain In-place for possible future 
decontamination operations. 
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PRE
FIX SYSTEM DESCRIPTION 

EB Environmental Barrier 
EO Earthqua~e Detection 
Ef Emergency feedwater 
EX Bleed Steam 

FCC fuel Trans Canal Fill & Drain 

FH fuel Handling 

fl Gas-Driven flood Pumps 
FH feedwater 
GR OTSG Chem. Clng. Sys . 
GS Gland Steam 
HD Heater Drains 

HV 
HY 
lA 
IC 
LO 
LR 
LTB 

HA 
HOH 
Ml 
HO 
MS 
HU 

Heater Vents 
Hydrogen 
Instrument Air 
Intermed Closed Clog . Htr . 
lube 011 - Turbine 
lea~ Rate Test 
long Ter~ OTSG-8 Cooldn. 

P- 10 Count Gas <Lab> 
Hlnl Decay lteat 
Methane <Lab> 
Moisture Separator 
Haln Steam 
Ha~eup & P~rlflcatlon 

TABLE A-2 <Cont'd> 

DEACTI'J11TED TMI-2 SYSTEMS 

REMARKS 

The FCC Is a single pu~p. some hoses, valves, and piping tied Into 
the spent fuel cooling syste•. 

All bottles of gas removed from p~ant and all lines purged. 

All bottles of gas removed from plant and all lines purged . 

All bottles of gas removed from plant and all lines purged . 

All demlnerallzer resin beds removed. Containment Isolation valves 
locked closed to prevent possible fuel debris migration Into 
containment. 
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PRE-

TABLE A-2 <Cont'd) 

DEACTIVATED THI-2 SYSTEMS 

HX SYSTEM DESCRIPTION REMARKS 

NB 
NL 
NH 
HO 
HR 
HS 
PC 
PFH 
Pl 
pp 
PH 

Nitrogen Blanketing 
Nitrogen <Lab> 
Nuclear Plant Nitrogen 
Nitrous Oxide <Lab> 
Hue Services River Htr 
Hue Svs Closed Clog Htr 
Penetration Cooling 
Personnel Access fac HVAC 
Propane <Lab> 
Penetration Pressurization 
Processed Htr Storage 

and Distribution 

RBC RB Chilled Hater 
RB Reactor Bldg Normal Clog 
RC Reactor Coolant 
RCF RC feed Heat 
RDH RB Decon Hater 
RD RCP Motor 011 Dra ins 
RR RB Emgcy Clng River Hater 

SA 
sc 
SDS 

Statton Service Air 
Secondary Svc Closed Clog 
Submerged Demln System 

Sf Spent fuel Cooling 
SGC OlSG Chemical Clean System 

SH Sampling Nuclear Systems 
SNS Temporary Hue San1pllng 
SO Seal Oil Sys-Generator 
SPC Standby Pres Control 
SR Secondary Svc River Hater 

All bottles removed from plant and all lines purged . 

System will remain Intact and capable of reactivation In the future . 

Components will be retained for possible decon activity during the 
PDHS operations . 
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SS Secondary Plant Sampling Sys 
SV S.G. Secondary Vents & Drains 
SH Screen Hash Hater 

SHS Sump Hater Sucker 
THS Temp Hue Svc Closed Clng 
THG Temp Haste Gas 

VA Condenser Air Extract 
\IE Vents 
VL Vacuum <Lab> 
HOG Haste Disposal - Gas 

HOS 
HOH 
HH 
HT 

Haste Disposal - Solid 
Haste Hdlg & Pkg Oeml n Hater 
Haste Handling 
Hater Treatment 

YH Hlsc Instrumentation 

TABLE A-2 CCont'd) 

DEACTIVATED THI-2 SYSTEHS 

All spent resins and sludges removed from storage tanks . 
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FACILITIES/EQUIPMENT 

Reactor Building 

fuel Ha~dllng Building 

Auxiliary Building 

Chemical Cleaning Building 

River Hater Pu~p House 

Plant Security 

Flood Protection Doors 

TABLE A-3 

OPERABLE TMI -2 FACILITIES/EQUIPHENT 

REMARKS 

facility Is operable only to the extent necessary to support 
operating systems . 

Facility Is operable only to the extent necessary to support 
operating systems . 

facility Is operable only to the extent necessary to support 
operating systems . 

facility supports operation of EPICOR II system. 

Facility Is operable only to the extent necessary to support 
operating systems . 

Security requirements during POHS will be based primarily on 
preventing unauthorized access to TMI-2 . 

Manually Installed flood protection doors wl 11 be available for 
water Ingress protection. 

-----·----------------·----------------------------------------------------------
lSHSF <Carport> 
Long- term Storage Modules 
Solid Haste Hdlg & Pkg facility 
Laundry/Respirator facility 

Facility Is operable to support site needs . 
facility Is operable to support site needs . 
facility Is operable to support site needs . 
facility Is operable to support site needs . 
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-------------------
TABLE A-4 

DEACTIVATED THI -2 FACILITIES/EQUIPHENT 

FAC!LJTIES/EQYIPHENT REMARKS 

Diesel Generator <OG> Building 
Polar Crane 

Gray & Hhlte Diesel Generators 

Turbine Building 

Service and Control' But I ding 
Processed Hater Pump House 
Hech . Draft Cooling Tower 
Hatl . Draft Cooling Tower 
Clrc . Hater Pump llouse 
Clrc . Hater Chlorinator llouse 
Cont . Air Control Envelope Fac . 

Mothball for future use In plant refurbishing or decommissioning . 

Aircraft warning lights will remain operable . 
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APPENDIX 8 
LICENSING AND SAFETY CONSIDERATIONS FOR 

POST-DEFUELING MONITORED STORAGE 

8.1 SAFETY AND ENVIRONMENTAL CONSIDERATIONS 

A prerequisite for PDMS Is that the condition of the olant during this period 
Is safe for on-site and off-site personnel , and benign In Its Impact on the 
environment . The preliminary assessment Indicates that safety and minimal 
environmental Impact can be achieved . The considerations In this pre liminary 
assessment Include the occupat ional doses artslng from PDMS activities , a 
review of the potential pathvays of radlonuclldes to the environment, an 
assessment of the most limiting <I.e., bounding> condit ions , and a preliminary 
estimate of off-site doses from those bounding conditions . 

Safety and minimal environmental Impact are achieved when the follow~ng 

conditions are met : 

1. Nuclear criticality Is precluded . 
2. All required functions <e.;., maintenance, Inspections> can be 

accomplished without exceeding regulatory limits ·or GPUN administrative 
guidelines concerning radiation exposure. 

3. Releases from the plant under normal or .abnormal conditions do not 
threaten the health and safety of the public and : 
a. are small fractions of those allowed by regulatory requirements and 

applicab le guidelines, and 
b. are substantially be low values that wou ld call for off-site 

protect ive measures. 
4. Plant effluents have Insignificant Impact on the env ironment . 

In addition to these conditions, PDMS has been evaluated to ensure that 
radiation exposures to workers and public wil l be ALARA . Adherence to the 
above condl tlons will ensure comp 11 ance wtth the corpor~t.,.,o 11 cy on safety 
and application of the ALARA principle to minimize exposures within the 
corporate guidelines . Because the corporate administrative guidelines are 
more restrictive than the regulatory limits. adherence to GPUN's criteria also 
ensures compliance with applicable regulations. 
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8.1.1 Safety Assessment. Prior to PDHS, the major fraction of the 
radlonucllde Inventory will have been shipped off site or decayed, and no 
anticipated PDHS activities will generate sufficient energy to cause dispersal 
of the remaining contamination. The two conditions for significant off-site 
radiological hazards <I.e. ~ a large radlonucllde Inventory and a mechanism for 
transport and dispersal> are absent during POMS . A first step In the safety 
assessment Is to ascertain that these conditions are maintained by preventing 
the possibility of a re-crltlcallty of any residual fuel remaining In the 
plant . 

8.1.1.1 Prevention of Criticality. Each of the plant systems and components 
containing futl will be evaluated to ensure subcrltlcallty. The criteria used 
for the evaluation are based on the following conservative assumptions : 

• 
• 
• 

31 enriched U02 <whole fuel pellets> 
Optimum moderation using unborated water 
The smallest critical dimension, and 

• Water reflection 

The minimum critical mass of U02 was determined to be approximately 93 k.g . 
The evaluat ion conservatively neglected the presence of pol sons <fhed and 
soluble> and structural material . A mass of 70 k.g of U02, representing 75t of 
the above min imum crl tical mass, will be used as a conservative llml t to 
ensure the prevent ion of criticality subsequent to defuellng . The criteria 
which wil l be used to evaluate and ensure subcrltlcallty are the following: 

a. The total accumulat ion of residua l fuel <U02> outside the RCS and 
connected systems -111 be less than 70 k.g . 

b. Components compr ising the RCS and connected systems wh ich are 
neutronlcally lsolated<l> wi ll each contain less than 70 k.g of fuel . 

c. Components comprising the RCS and connected systems which are not 
neutron I ca II y I so 1 a ted C 1) wi ll contaIn an aggregate of I ess than 70 ~9 
of fuel. 

Cl> Neutronlc Isolation of fuel ouantltles <or units> Is achieved when tne 
transmission of neutrons between unl ts of fuel Is I nslgnlflcant because 
of such phenomena as particle attenuation and dispersion . 
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----- -----------------------

d. As an a 1 ternatlve to criterion "b or "c". aggregate quanti tl es of fue 1 
may exceed 70 kg provided those quantities are demonstrated to be 
adequately subcrltlcal for all credible conditions. 

One option which can be used for evaluating non-lsolated regions containing 
fuel Is an approach referred to as the ·"Alternate Storage Criteria" described 
In the Nuclear Safety Guide TID-7016, Revision 2 CNUREG/CR-0095> . The 
"AI ternate Storage Crt terla" Is an accepted standard approach for 
demonstrating subcrltlcallty. The Nuclear Safety Guide provides a method of 
assessing the criticality safety of fissile material stored In various types 
of containers. Fissile material stored In accordance with this technique will 
have a Keff !0.93. The fuel remaining at the THI-2 plant following defuellng 
Is expected to be much less than the maximum quantity that would be allowed 
and still meet the limitations In the Nuclear Safety Guide. Thus , It will be 
demonstrated that the remaining quantity of fuel debris wi ll be subcrltlcal . 

Crt tical! ty safety wt 11 be assured without regard to the presence or absence 
of water or other moderators, reflectors or poisons . 

8.1.1.2 Occupational Safety. No major acttvl ties anticipated during POMS 
will Involve significant occupational radiation exposure hazards. Routine 
POHS activities In a radiation environment consist of Inspections to meet 
safety and regulatory reaulrements, maintenance of systems remaining operable 
to support POMS, and any needed decontamination In support of these 
activities. Normal radiation protection procedures will be In place . Because 
POHS acthltles will Involve environments generally substantially less 
hazardous than those expert enced In the TMI-2 Cleanup Program, occupa tiona 1 
exposures are expected to be well within the corporate goals and app l icable 
regulatory requirements. 

In addition to the consideration of occupatlona i safety, explicit 
consideration Is given to the principle of keeping occupational exposures 
ALARA . 

8.1 . 1. 3 Potential Radlonucllde ~eleases. The potential for re lease of 
significant quanti ties of radlonuclldes during POHS Is substantially reouced 
from that during normal operation, or any of the previous post-accident 
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phases, as a result of the reduced radlonudlde Inventory and the absence of 
Inherent transport processes. 

a . Routine Releases 

Airborne releases to the environment during routine POMS activities will 
consist of any airborne contamination released from the AFHB and reactor 
building atmospheres. Discharge pathways are controlled, HEPA-flltered, and 
monitored. Releases are expected to be well within established limits. 

Liquid systems will be dra ined and deactivated prior to PDMS, except for 
systems needed occas tonally to process batches of accumu I a ted contaml nated 
liquids. The major sources of such I lqulds are expected to be groundwater 
In-leakage and collected precipitation, and occasional small quantities of 
fluids used for local decontamination . Liquid releases will be controlled and 
monitored and are expected to be wel l with in the al lowable discharge limits . 

b. Accidental Releases 

Unanticipated events that could result In radtonucltde releases exceeding 
those during normal conditions can be further grouped In to Internally and 
externally Initiated events . 

Internally generated events Include those unanticipated occurrences arising 
from the condl tlons or acttvl ties postulated during POMS . Because there are 
no major activities planned during POMS, there Is no known ~vent which would 
Involve a major fraction of the residual Inventory of radlonuclldes . Although 
no specific mechanisms have been Ident ifi ed , a major fire In the reactor 
building or AFHB which Is assumed to result In rele ase of ~ssentlally al l 
loose surface activity In the building, has been postulated as :he theoretical 
bounding case. In addition, Internal ly generated events Include process or 
Industr ial accidents: e.g, releases resulting from a local decontamination 
accident, or acc identa l damage to contaminated pip ing systems . These events 
Involve only loca l sources of contamination and, ther·efore, wt II not exceed 
the bounding case. 

The external events for the TMI-2 st te are tabulated and analyzed In detail In 
the Final Safety Analysts Report <FSAR>. and Include seismic events. floods, 
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wl ndstorms, and aIrcraft crasnes . The FSAR ana I yses for these events have 
been reviewed with respect to their potential to cause limited releases to the 
environment. 

The reactor building and auxiliary and fuet handling buildings <AFHB> 
structures are the exht lng barriers to the release of residual radlonucllde 
Inventory. The reactor building and AFHB structures are designed to withstand 
the postulated external events. [n addition, the flood protection dike 
remains Intact and will be maintained throughout POHS because It provides 
flood protection for the entire site . 

From the review of Internally and externally generated events. It Is concluded 
that off-normal conditions during POHS are bounded by the conditions 
postulated for a fire In the AFHB or reactor building Involving essent ially 
all of the loose contamination In that structure . Because the qualification 
of seismic structures has been maintained, postulated externally generated 
events will not result In conditions potentially more severe than those of the 
bounding case. 

8.1.2 Bounding Off-Site Radiologica l [moact. The radloactl.vlty that rema ins 
following completion of the TH£-2 Cleanup Program will be located prlmar.t ly as 
residues In closed plpl~g systems that have been drained or In surface f_llms 
closely adherent to painted or exposed concrete surfaces . In addition, any 
residual sediment rema ining following bulk sediment removal In reactor 
but ldlng and AFHB sumps at the El. 282 • level of the reactor building would 
contribute to the Inventory of suspendable radlonucltdes . It Is assumed that 
the residual sediment will be In a readily suspendable form, 'llhlch could 
become aIrborne In the turbu I ence created by a pos tu I a ted ft re . The tot a I 
Inventory of rema ining radlonuclldes Is dominated by that In the block wa ll of 
the enclosed stalr~ell In the reactor building basement. The activity In the 
block wall Is absorbed In the concrete material and Is not available as a 
source for airborne release . [n the long term. the radlonucltdes In the block 
wal l could diffuse along their concentration gradients or be leached by 
changing moisture content so that a fraction may reach the surface and thereby 
become available for suspension . 

Another Important factor In the consideration of residual contaminat ion Is the 
content of transuranlc elements . On the basis of the samples analyzed to 
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date, as we 11 as the ana lysl s of the course of the ace! dent, the bulk of the 
transuranlc elements Is associated with residual fuel . 

In order to estimate a maximum accidental source term, It Is assumed that 57. 

of the activity In the block wal l <currently estimated to be about 12,000 Cl 
of Cs-137 and 6000 Cl of Sr-90> wil l be available for suspension from Its 
surfaces during the postulated fire. To a lesser extent, contaminated painted 
and exposed concrete surfaces are assumed to contribute to the fission product 
Inventory available for suspension. It Is also assumed that essentia lly all 
of the fuel fines remaining In the RB basement after sediment removal wil l be 
avai lable for suspension during the fire. The resul tlng radlonucllde 
Inventory available for suspension during the postulated bounding event, 
therefore, Is about 1000 Cl of cesium and strontium, and about 2 kg of fuel 
fines. 

Suspension factors observed exper imental ly for fires and short-term <accident> 
meteorological dispersion are assumed In the calculation of the off-site 
consequences of thl s event. The estimated consequences of thIs hypothetl ca 1 

event are not only we ll within all appl icable regulatory guidelines, but are 
Insignificant by comparison with annual background doses. 

8.2 PDHS LICENSING CONSIDERATIONS 

In addition to defining the physical and radiological conditions for PDMS, It 
Is necessary to address licensing requirements. This section provides a 
review of relevant regulatory material and defines the general licensing 
requirements for THI-2 during PDMS. 

B.2.1 License Condl tlons. During the ?OMS period, GPUNC will be 1 icensed 
under 10 CFR 50 to "possess but not to operate" the facility. This form of 
license Is generally termed a ''possession only" license and Includes those 
provisions of 10 CFR SO that are relevant to the PDMS period . Under this 
license condition, TMI-2 can be maintained In a safe. stable condition for an 
extended period. 

B.2 .2 G~neral Regulatory Considerations . There are several aspects of POMS 
which have a broad Impact on the applicability 10 CFR SO. The fact that TMI-2 
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wt 11 not possess nuclear fuel other than that which remains as adherent or 

Isolated contamination, eliminates the applicability of regulations directly 
associated with nuclear reactor operations and related support systems; e.g • • 

safety-related equipment and core cooling systems . These aspects of PDMS are 

discussed In the sections that follow.· 

8.2.2. 1 THI-2 Core . The THI-2 core will be removed from the reactor •1esse 1 

and shipped off-site for long-term storage In the custody of the Department of 

Energy. There vii i be no nuclear fuel on site during PDHS other than that 

which remains as adherent or Isolated contamination. In this condit ion, there 
can be no core-related events, such as the typically postulated transients and 
accidents, around which a significant number of the regulations are 

constructed. Further, the postulated "design basis events" that result from a 
lack of core cooling cannot occur. Consequently, the protective systems that 
are Incorporated Into nuclear power plant design to prevent core damage ~urlng 

"design basis events• will not be required. 

8.2.2.2 Safety Related Eauloment . Safety related electrical equipment Is 

defined In 10 CFR 50.49 as that equipment relied upon to remain functional 
during and follovlng design basis events to ensvre: 1> t :1e Integrity of the 
reactor coolant pressure boundary; 2> the capablll ty to shutdown the reactor 

and maintain It In a safe shutdown condition; and 3> the capability to prevent 
or mitigate the consequences of accidents that could result In potential 
off-site exposures comparable to the 10 CFR 100 guidelines . Dur ing PDMS . 
there Is expected to be no equipment or activity which wou ld require a 

safety-related classification. 

6.2.3 Soeclflc Regulatory Considerations . Subsequent to the con;lderat lon of 
the general regulatory aspects of POMS, specific regulations were rev iewed ana 

evaluated to determine the regulatory requirements appl icab l e to POMS . 

Regulatory considerations with potentially significant Impact are discussed 
be low . 

6.2. 3.1 Fire Protection . 10 CFR SO. Appendix A, Criterion 3; 10 CFR SO . 

Appendix R; and 10 CFR 50 . 48 aadress fire protection requirements for nuclear 

oover plants . 10 CFR SO, Appendix R and 10 CFR 50 .48 address measures for 
safe shutdown capab Ill ty . WIth the THI-2 nuc I ear core removed and shIpped 
off-site. the plant will be In an Inherently •safe shutdown ." Therefore. 

these fire protection crlter l< will not apply to TMI-2 dur ing PDHS . 

6-7 012SP 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

·----------------------------------------------------------

Nevertheless, GPU Nuclear recognizes Its responsibility and plans to provide 
protection from potential f1res . Preparation and reconflguratlon of the plant 

for POHS 11111 Include positive actions to reduce the potent i a l fire hazard. 
Fire protection wl 11 be provided for systems to be used during POMS , and a 

fire protection program will be maintained consistent ·with the requirements of 

the American Nuclear Insurers and OSHA. 

Fl re protection will be provl ded by fl re detection sensors maIntaIned 

operational throughout the plant ana portable fire suppression equipment 
strategically located In the plant. The system will remain functional and can 
be plac_ed In service expeditious ly.. Active fl re protection service will be 

maintained In plant areas housing operational systems. 

s.: .J.l Licensed Operators. 10 CFR 50.5400 requires an operator or senior 

operator licensed pursuant to Part 55 to be present at the controls at al l 
times during the operations of the fac i lity. 

10 CFR Part 55 "Operators' Licenses" states, "The regulations contained In 
th i s part apply to any Individual who manipulates the controls of any faci l ity 

licensed pursuant to Part SO of this chapter and to any Individual designated 

by a facility l icensee to be responsible for directing the licensed activities 
of licensed operators ." 

The essential element of the above listed requirements Is the "Controls" of 
the faclllty . "Controls '' , as defined by 10 CFR 55 .4<f> means " ... apparatus 

and mechanIsms the man I pu I a tlon of wh Ich dIrect I y affect the react 1>1 I ty or 

power level of the reactor ." 

With the completion of reactor ·1essel defuellng , the reactor wi l l have been 
removed and no controls will be requ i red to ensure the reactor remains 
subcr I tl ca I; therefore, the requIrement for II censed operator<; to be present 

at the controls will no longer exist . 

Additionally, 10 CFR 50 . 54 requires a Senior Reactor OPerator <SRO> or a Fuel 

Handling SRO to be present during core a l terations . Inc luding fuel handl i ng or 
transfer . Because the only :'uel that wi l l remain on site during POMS Is that 
which exists as adherent and/or Isolated contamination, there will be no fue l 

handling or transfer and , thus , no need or purpose to ma intain SROs and/or 
~ue l Handling SROs . 
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8.2.3.3 Control Room. 10 CFR SO, Appendix A, Crtterton 19, requires a 

control room from ~h lch actions can be taken to operate a nuclear power unit. 
The POHS license, wh ich will specifically preclude operation of TMI-2, will 

obviate the requirement to staff a control room In accordance with that 
criterion . However, G?U Nuclear may choose to use the control room as a 
convenient, centralized location from which to monitor POMS activity . 

8. 2. 3. 4 Radiation Mon !tort ng . Rad I at ton mon I tort ng Is requt red to sa tl sfy 
effluent monitoring, radiation survey, and 10 CFR 20 requirements during 
POMS . There are at least two forms monitoring can take: 1) fhed radiation 

monitors, and 2> physical surveys . ALARA, access ibility, type of task. and 
frequency of monitoring are factors which will be considered In determining 
which type of monitoring program Is most appropriate for each designated 

activity during POHS. 

8.2.3.5 Ventilation . There will be no specific 10 CFR SO requirements for 

operability of the reactor building purge and exhaust system or the 
ventilation system for the auxi li ary and fuel handling buildings du•ing POMS. 
However, these ventilation systems will be maintained operable to meet 

Industrial safety requirements and a preventive maintenance program wi ll be 
Implemented to provide reasonable assurance of operablll ty . In add I tlon, to 
limit off-site releases to . "As Low As Reasonab le Achievab le," · filters and 

monitors wi ll be maintained on all engineered radioactive effluent pathways . 

8.2.3.6 Security. 10 CFR 50 and 10 CFR 73 define secur i ty reaulrement s for 

nuclear power plants. The securl ty requirements are cased on the possess ion 
of significant auantltles of special nuclear material <SNM> and protection 
from theft or sabotage. During POMS , TMI-2 wi ll possess less than a l ew 

strategically significan t auantlty of SNM. In addit ion . the conseauences of a 
release of a portion of the remaining radionuclide Inventory because of a 
postulated sabotage event are negligible . Therefore, security reaulrements 
during POMS will be based primarily on preventing unauthorized access to TMI-Z . 

Both TMI units wi ll be enclosed within a single protected area . This option 
provides the required ;ecurlty for both units, entails the minimum plant 
phys ica l modifications, and provides the greatest flexibility . 
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8.2.3.7 Quality Assurance . GPU Nuclear will Implement .a modified 10 CFR SO. 
Appendix 8, Qua 1 tty Assurance Proqram for THI-2 dud nq PDHS. This program 

will _Include applIcation of all appropriate quality assurance functions <I.e .• 

monltorlnq, Inspection, surveillance, audit , and reviews>. The program wil l 
apply to: 

a. Structures, systems. and components requl red to be ope rat I on a I by the 

THI-2 Technical Specifications 
b. Radloloqlcal monltorlnq <Including on-site and environmenta l monitor ing> 

c. Radiological protection 
d. Radioactive waste management 

A Quality Assurance Plan for POMS wil l be publ ished . 

8.2.3.8 Off-Site Dose Criteria. Various regulations establish permissible 
limits for off-site radiation exposures resulting from the operation of 

licensed nuclear reactors and other 'luclear fuel cycle activities . These 
Include 10 CFR 20, 10 CFR 50 Appendix I, 10 CFR 100, 40 CFR 190, and the EPA 
Protective Action Guidelines . The planned licens ing basts for off-site dose 

criteria applicable to the PDHS has been derived from these existing 
regulations and applicable precedents and . selected to be demonstrably safe 
with r espect to the radiological Implications of PDHS . Specifically ; 10 CFR 
SO, Appendix I has been establl shed as the POHS standard. A· small fraction 

(I.e., less than IO'L> of the Appendix I off-site d~se limits Is expected to be 
maIntaIned for norma 1 condItIons preva Ill ng durIng PDMS and the potent I a 1 
:>ff-sl te radiological doses resul tlng from postulated off-normal condl tlons 
will be with in the 10 CFR SO Appendix I limits . 

3.2.3. 9 Emergency Plan. The primary regulatory requirements for emergency 
planning are embodied In 10 CFR 50 .47; 10 CFR 50 . 54CQJ ; and 10 CFR SO . 

Appendix E. Other documents such as NUREG-06S4 , ''Crl terla for Preparation and 
Evaluation of Radiological Emergency Response Plans and Preparedness In 
Support of Nuclear Po11er Plants '' : NUREG-0396 , ''Planning · Basis for the 

Development of State and Local Government Radiological Emergency Response 
Plans In Support of Light :.later Nuclear Power Plants: " and EPA-52011-75-001, 
"Manual of Protect ive Action Guides and Protective Actions for Nuc lear 

Incidents" provide guidance and support for the regulations . 
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The basis for the regulat ions and associated guidance Is the general 

assumption that one emergency action level could degrade to a higher level, 
eventually requiring off-site protective actions, e.g. evacuation. The 

protective action guidelines <PAG> provided In EPA-52011-75-()01 establl sh a 
threshold of off-site exposures, above which action may be necessary. The 

lowest PAG threshold for off-slte exposures Is less than 5 rem thyroid ana 
less than 1 rem whole body. Additionally, GPU Nuclear and the NRC have 

established 1 rem bone dose as a lower PAG limit. 

There Is no postulated event that would result In releases exceeding 10 CFR 
Appendix I criteria; thus, PAG threshold levels will not be exceeded . In 

fact, the dose resulting from the postulated worst-case transient event would 
be less than the release llml ts for normal operating power plant effluents . 

Based on these criteria, an emergency plan Is not required for TMI-2 during 
POHS. 

However, there are emergency p 1 ann I ng requIrements not dIrect I y re 1 a ted to 

off-sl te exposures <e.g . , plans to cope wl th an Injured, contaminated 
Individual and natural phenomena> . Also, since THI-2 Is located on a 
multi-unit site, an emergency on the site might require response by TMI-2 

personnel . Such requirements will be Incorporated In a site emergency plan . 

8.2.3 . 10 Sur•1elllance and Radiation Survevs. Surveillance requirements for 

nuclear power facilities are established In 10 CFR 50 . 36 as part of the 
fac i lity Technical Specifications. Regulatory Gu ide 1 .86. •Terminat ion of 
Operating License for Nuclear Reactors", although not directly appl icable to 

the PDMS condition. provides guidance ~or nuclear po ... er illants i n a state 
s1mllar to PDMS. Regulatory Guide 1.86 states that surve ill ance ana 
commensurate security should be provided to ensure that the oubl ic neal:h ana 

safety are not enaangerea . Regulatory Guide 1.86 suggests quarterly raaiation 
surveys to verify the stab! II ty of radioactive condl tlons . Regulatory Guide 
1.86 also reaulres radiation 
s tability of plant conditions . 
standards . 

surveys at least quarterly to verify the 

PDHS survey activities wi ll be based on these 

8.2.3.11 Organization . 10 Cf'R 50.43<b><6><1> requires the applicant's Final 
Safety Analysts Report <FSAR> to Include the organlzat\onal structure. 

allocations of responsibilities and authorities. and personne i Qual ification 
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requ ireme nts . These same requ irements must be addressed during the POMS 
period. The organizational structure and responslbl 1 I ti es for POMS .,_Ill be 

described In appropriate POMS licensing documentation . 

8.2 . 3. 12 Events for Safetv Analysis . The safety analyses , : uch as are 
presented In Chapter 15 of the FSAR, Include consideration of Internally and 

externally generated events . Events considered appl !cable dur i ng POMS are 

discussed In Section 8.1. 

8.2.3.13 Flood Protection . 10 CFR SO, Appendix A, Criterion 2, requires that 

nuclear powe r plants be designed to withstand the effects of natural 
phenomena. These natural phenomena Include floods . TMI-2 .,_as designed to 
withstand the probable maximum flood for the site . These protective features 

will be maintained during the POMS commensurate with the required protection. 

The requirement for flood protection during PDMS Is limited to the maintenance 
of the physical barriers and closures necessary to prevent Intrusion of flood 
waters . In addition to the postu lated flood being a low probablllt·; event , 

the potential lmpac ;: of a flood at TMI-2 during PDMS Is far less t '1an : hat 
considered In the FSAR. Therefore, the existing FSAR analysts a:e ~u~~ely 

bounds t re POMS condition . 

8.2.3 . 14 Tornado/Hurricane Protection . · 10 CFR SO, Appendix A, Crt ter lon 2, 
requires that nuclear power plants be designed to .._tthstand the effects of 

natural phenomena . These 1atura 1 phenomena Include tornados and hurricanes. 
TMI-2 was des igned to withs tand the maximum tornados ana hurricanes 
appropr iate for the sl te. The physi ca l barriers necessary to avoid damage 

from these events wlli be ma i ntained during the PDHS per iod . 

In addition to these events being low probab ility, the ir potential Impacts on 
THI-2 during POMS are far less than those considered In the FSAR . Therefore , 

the FSAR analysts bounds the POHS condition . 

8.2. 3.1 5 Sels:nlc Requirements . 10 CFR SO, Appendix A, Criterion 2. requ ires 

that nuclear power pl ants be designed to with5tand the effects of natural 
phenomena. These natural phenomena Include earthquakes. 1\11 systems. 
components, and structures designated seismic Category [ were designed to 
wi thstand the appropriate earthquake ground accelerations with no los5 of 
function . 
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The requirement for seismic protection during POHS Is limited to the 

maIntenance of the structura I I ntegrlty of contaml nation barr! ers as opposed 
to the original design cri teria requiri ng no loss of function. Therefore, the 
ex isting design capabil ity of both seismic Category I and other systems and 

structures Is extreme ly conservc.tlve relative to the required funct ion during 
POMS. The consequences of a se I sml c event durt ng PDHS is bounded by the 

existing FSAR ana lysts. 

8.2. 3. 16 Electric Power . Normal electric service wi ll be provided for 
systems required to support PDMS . Emergency backup electric power will not be 

required. 

8.2.3. 17 Radiation Protection . Current regulations. as promulgated by 
10 CFR 20, "S tandards for Protection Against Radiation ." establl~h stanaards 

for protection against radiation hazards arising out of activities under 
licenses Issued by the NRC. During POHS, residual contamination will e~lst in 

the THI-2 plant and there wt II be areas 
control due to radiological condl tions . 
app licable requirements of 10 CFR 20. 

requ iring varying levels of access 

TMI-2 wi ll continue to comply wltn 

B. 2. 4 Technl ca I Soec I fl ca tlons. The Safety Ana 1 ys Is Report for a nuc 1 ear 
power plant uses anal. ses to demonstrate that the facti! ty has been des igned 

so as not to present un~ue risk to the health a~d safety of the public . While 
some analyses are quant itative and others are qualitative, all raly on 
underlying assumptions such as system lineups. spec ific parameters , and t!1e 

maIntenance of equIpment ~r pI ant II fe . The fundament a 1 pu.roose of :he 
facility techn ical specifications i s to estab li sh criter ia to "erlfy eau lcme'lt 
capabi liti es necessary to preserve those underlying assumot lons that coula 
vary with time: preservation of the bas ts of the safaty anal ysl; Is assurea by 

compliance with the Tecnnlcal Specifications . 

Hlth the remova l of the core material from TMI-2. analyses necessary to 
demonstrate that the fac Ill ty does not pose an unaue r t sk to the he a I th and 
safety of the public during POHS are great ly reouceo . ihe t ecnn ica; 
specif ications for TMI-2 during POHS wi ll be modif i ed accoralngly . but wil l be 

organized as prescribed by NUREG-0103 . "S tandaro Technical Scec i f lcatlons for 
Babcock and HIICOK PHRs .·• The constructtc~ of those sect ions. a:-d a orlef 
descr lctlon of their contents, Is gl'len below . 
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8.2 .4.1 Definitions. Thls section contains the definitions of terms used 

within the body of the Technical Specifications. 

8.2.4.2 Safety Limits. 10 CFR 50.36<c><l>CIHA> and <B> address the 
requirements for this section. Safety llmlts are limits established for 

Important process variables to protect the Integrity of certain physical 
barrIers . If any safety llml t Is exceeded. the reactor must be shutdown . 
Ll mltlng safety system settl ngs are those settl ngs for automa tl c protect! ve 

devices that relate to those process variables having significant safety 
functions. Hl th the fue 1 removed from TMI-2, there will be no need for safety 
limits or limiting safety system settings. Therefore, this section will not 

apply to TMI-Z during PDMS . 

B.Z.4.3 Limiting Conditions for Operation <LCO>. 10 CFR 50.36<c><Z> and <3> 
address the requirements for this section. LCOs are the lcwest functional 
capability or performance level of equipment required for safe operation of 
the plant . With TMI-Z In POMS, some plant features will fall within the 

Intent of this requirement. The primary elements expected to be Included 
within this section are: 

• Containment functional as a contamination barrier 

• Monitoring requirements for radiological conditions <In-plant and 
environmental> 

Surveillance requirements ensure that the equipment and/or structures reaulred 

by LCOs are ab 1 e to perform the! r t ntended func t ton. As such. for those LCOs 
that apply during PDMS. there o~~ lll be corresoondlng sunel llance renJ\rements 
to demonstrate comollance . 

8.2.4.4 BHes . 10 CFR S0.36<a> addresses the requirements for this section. 
Bases are the technical justification for the LCOs. In as much as .. COs wi ll 
be present In the TMI-2 Technical Specifications. there wi ll be corresoondlng 
bases. 

8.2.4.5 Design Features. 10 CFR 50.36<cH4> addresses the reQuirements for 

this section. Design features are those features of the facility <t . e .• 
construction materials and geometric arrangements> that, If altered or 
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modified, would have significant effect on safety and are not spec1ftcally 

Identified as a safety llmlt, LCO, or surveillance requirement . The 
containment barrier would fall Into this category during POHS. 

6.2.4 .6 Administrat ive. 10 CFR 50.36<c><S> addresses the reau l rements for 
thl s section. The administrative section will Include those admin lstratbe 

controls and functions necessary for the safe maintenance of THI-2 In PCMS . 

Examples are procedural review, audits, plant modifications . quality 

assurance, safety review, and radiation controls , as well as the overal l 
management organization. 

6.2.4. 7 Environmental Technical Specifications . 10 CFR 50 estab11shes the 
requirements to monitor l iquid and gaseous eff luents from nuclear power 
plants . These requirements are part of the Env i ronmenta l Techn ica l 

Specif ications and wi l l be requ ired for TMI-2·durlng POMS . 
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APPENDIX C 

RADIOLOGICAL AND ENVIRONMENTAL MONITORING PROGRAMS 

C. 1 RADIOLOGICAL CONTROLS 

During the PDHS , radiolog ical surveys wi ll be conducted on a r egular basts to 
monitor radiological conditions In the auxiliary and fuel handling bui ldings 

<AFHB> and the reactor containment building. These surveys will generally be 

performed In conjunction with the entries to perform visual Inspections. ihe 
surveys will consist of air sampling, loose surface contamination sampling, 
and radiation dose rate surveys. In add I tlon, TLDs may be placed In fhed 

locations and changed out period ically to mont tor dose rates over a longer 
term. Radiological survey results wil l be reviewed and eva luated for trends 
to provide ear ly detection of changing radiolog ical conditions. 

It Is anticipated that routine radiological surveys normal ly wi ll be performed 
where access has been estab lished for visual Inspection, preventive 
maintenance, or other routine tasks. High radiation, high contamination, 
sealed areas and other normally Inaccess ible areas wi ll not be accessed for 

routine surveys unless access Is required for some other purpose . 
Radiological support of work during PDHS will be conducted In accordance with 
radiological controls procedures and good radiological work practices <ALARA>. 

"Locked high radiation'' areas may be established and maintained during PCMS . 
Locked doors outside of the reactor building and AFHB wt II be periodically 

Inspected visually. For any "locked high radiation" areas Inside the r~actor 

building and AFHB, reliance will be ~laced on access control to those 
build ings . 

C.2 EFFLUENT MONITORING 

A certain amount of In-leakage Into sumos Is anticipated dur i ng PDMS and 
periodic dl scharges will be necessary. The current methods of . sampl ing and 
discharging will essentially remain unchanged . Initial and mid-batch samples 
will b~ taken and analyzed to quantify rad ioactive effluents . If any. 
Radioactive dl scharges are expected to be minimal. The pcH:hway for these 

discharges · wi ll be through th e Industri al waste treatment system wh ich Is 
monitored by RML-7 . 
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Monitoring of airborne effluents will be accomplished during ventilation of 
the buildings. Reactor building purge and AFHB exhaust will be operated as 

needed. During ventilation system operation, the station ventilation stack. 
monitor. HP-R-219 or HP-R-219A, will provide real time monttor !ng of 
releases . In add\ tton, backup mont tortng may be provided by operat ing tne 
reactor building exhaust monitors and the auxiliary bul idlng and fuel handling 

building exhaust mont tors. During periods when the ventilation systems are 

not operating, airborne effluents will continue to be monitored through 
filtered, monitored, engineered effluent pathways . 

In the AFHB, no airborne effluent discharges are anticipated Cl.e .• general 
area radiological conditions will approximate those of an operating olant>. 
Areas and systems within the AFHB containing residual contamination sufficient 

to pose a potential for a release wi ll be sealed . Periodic sur•teys will oe 
performed as described In Section 1 to monitor for contamination spread . 
Remedial action wi ll be tak.en as appropriate to minimize contamination s~read 

or releases to the environment. 

C. 3 SITE ENVIRONMENTAL MONITORING PROGRAMS 

GPU Nuclear maintains an extensive radiological environmental monitoring 
program <REMP> for Three Mile Island. This comprehensive program ts operated 
at a level which satisfies the Technical Soeclftcattons . The current TMI 
REMP, which uses state-of-the-art equipment, ·•111 be able to monitor any 

radiation and radioactive materials In critical exposure pathways . 

The program consists of collecting samples from the environment . :;na ly: ing 

them for radiation and radioact ivi ty content. and Interpreting tne r esul ts . 
With emphasis on the critical pathways :o man. samoles from the aauat l ~. 

atmospheric, and terrestrial environments are collected . These ;ampies 

Include air, soil , water . finfish, milk., fruits, vegetables. grounowater. and 
precto t tatton . Thermolum 1n~scent dosimeters <TLDs> and a real-time gamma 
monitoring system are placed In the environment to measure amoient gamma 
radiation levels . 

Sampling locations have been established by considering meteorology, 
copulation distribution . hydrology, and land use characteristics of the local 
TMI area . The sampl tng locations are jl'tlded i1to two c lasses. indicator and 
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control. Indicator locations are those which are expected to show plant 
effects, If any exist. These locations were primarily selected on the basis 
of where the highest predicted environmental concentrations wou lo occur . 
While the Indicator locations are typically within a few miles of the plant, 
the control stations are generally at least 10 miles 
Therefore, control samples are co.llected at locations 
unaffected by plant operations . They provide a basis on 

from the plant. 
which should be 

·~nlch to evaluate 
fluctuations at Indicator locations relative to natural background radiation 
and radioactivity and fallout from prior nuclear weapon tests . 

The analytical results are routinely rev iewed and evaluated by a qualified 
staff of scientists . Investigations are conducted when administrative action 
I eve Is have been reached or when anomalous va 1 ues are dIscovered . Action 
levels have been set low enough to provide early detection of potential 
environmental Impacts. Corrective action Is Initiated, If the Investigation 
concludes that the radiation or radioactivity Is related to TMI . 

A strong quality assurance program Is conducted In accordance with guidelines 
provided by the NRC and as required by the Technical Specifications. It Is 
documented by written policies, procedures and records. This program Is 
designed to Identify possible deficiencies so that lmmealate corrective action 
can be taken. It also provides a measure for the quality of the results . ihe 
quality assurance program Is Implemented by: 

• Auditing the analytical laborator ies 

• 

• 

• 

Requiring the analytical laboratories to participate In a NRC approved 
quality assurance program <Inter laboratory Comparison Program> 
Requiring analytical laboratori es to split and perform duollcate analyses 
on every tenth same 1 e <recounts are performed when samp I es cannot be 
split> 
S~ilttlng sampl es . having the samples analyzed by lndepe~dent 

laboratories , and then comparing the results for agreement 

Radiological Environmental Operat ing Reports are submitted annua lly to the NRC 
for review. These reports Include summar ies. Interpretations, and analyses of 
:ne results and discuss observed Impacts . If any, to the environment frcm 
p 1 ant opera tl ons. The resu 1 ts of 1 and use censuses and the In terl a bora tory 
Comparison Program are also Included . Special r~ports are orepared and 
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submt tted to the NRC In the event that a report! ng l eve 1 • as deft ned by the 
Technical Speclflcattons, Is exceeded. 

The radlonucltde Inventor ies will be substantially reduced during POMS and the 
mechanisms for transport and dispersa l of residual act ivity 'tilll be l!mlted . 
The Radtologtcal Environmental Monitoring Program undergoes continuous review 

and, tf necessary, changes will be made In response to changing site or plant 
conditions wh ich could Impact the environment. 
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